Interphotoreceptor retinoid binding protein (IRBP) enhances rhodopsin regeneration in the experimentally detached retina.
Results obtained in a previous study showed that, compared with a normal eyecup preparation, the amount of rhodopsin regenerated and the rate at which it was resynthesized after bleaching were reduced by about 50% when the skate retina was detached from its pigment epithelium (RPE) and replaced immediately on the apical surface of the RPE (Sun and Ripps, 1992). In the present study, these observations have been extended to preparations in which the detachment procedure was performed under fluid in order to dilute the IRBP content of the interphotoreceptor matrix. The goal initially was to determine whether lowering the IRBP concentration of the subretinal space affected the regenerative process. Using fundus reflectometry, it was found that allowing fluid to enter the subretinal space exposed by the detachment procedure caused profound deficits in both the rate and amount of rhodopsin that regenerated after bleaching. Results obtained with SDS-PAGE and immunohistochemistry showed that the molecular weight of the IRBP extracted from the skate retina is similar to that of many other vertebrate species, and that antibodies prepared against mammalian IRBP react with epitopes on skate IRBP within the interphotoreceptor matrix. Accordingly, it was investigated whether it is possible to reverse the detachment-induced anomalies in rhodopsin kinetics by introducing ligand-free IRBP purified from bovine retina to the subretinal space. Again using fundus reflectometry, it was found that instilling 5 microM of a 130 microM IRBP solution between the neural retina and the RPE increased significantly the rate of regeneration, and more than doubled the amount of rhodopsin reformed in darkness.